(1) Where, x is particle size of a certain fraction; ( ) N x is the total number of the particles with the size less than x ; 0 N is the total number of the particles sample of the powder. Because the fractal characteristic of the powder is self-similarity with limited layer, one can get [12] 
The relationship between the particle size and mass distribution can be expressed as the following function: [14] :
is total mass of the particles with particle size less than or equal to x ; 0 M is the total mass of the particles sample of the powder.
Totakederivative of Eq. 5and substitute the mass and volume function of the particle into it, one can get:
Where ρ is the density of the powder, ( ) V x is the volume of the particles with particle size in the range of ( )
x is the number of the particles with particle size in the range of ( ) , x x dx + . To set the k is volume shape factor of the smooth particle, one can get:
To substitute Eq.7 into Eq.6: 
To substitute the boundary condition equations, ( )
Eq.13:
As a general rule, min x is a smaller number, and max x is a large integer,
Eq. 16 can be simplified further:
To take the logarithm of Eq.17, and fit
, one can get a fitting equation:
Where Y is the 
Mathematical Model for Calculating PSDFD Based on the Image Processing Method
It can be seen from Eq.17 that the general model is suitable for the case that the mass fraction of each size fraction of the particles sample of powder can be measured directly. But, once the inorganic powder was filled into the resin, the PSD and mass fraction of each size fraction of the powder would be changed because of the mixture, extrusion and injection of the plastic machinery and could not be measured directly. On certain conditions, one must calculate the PSDW or PSDFD on the basis of the image of the particles of the powder. How toresolvetheseproblems?It is necessary to build up a mathematical model for calculating PSDFD based on the image processing method.
Without lossofgenerality, the volume of a particle is in proportionto the product of the projection area and the biaxialarithmetic average size. The volume function of a particle can be expressed as follows [15] :
k is a constant in relation to the particle shape, i p s is the projection area of a single particle, max i d is the maximum projection diameter of a single particle, min i d is the minimum projection diameter.
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To set the mass of single particle as i w , then: 
To set max max min 
Application Figure 1 is the image of a kind of inorganic particle named hollow glass bead (HGB) filled into the polypropylene resin. It can be seen from the image that the HGB is spherical in shape and disperses in the matrix. Fig.2 , we can see that the differential distribution of the HGB is binodal, and its cumulative distribution is S type cure. In order to characterize the PSDW of the HGB quantitatively, the PSDFD of the HGB is calculated by using the Eq.29 and Eq.30 .The calculatingcurve of D m is expressed in Fig. 3 . It can be seen from the Fig.3 D is 1.370. The correlation coefficient of the fitting linear line(Eq.34)is largerthan 0.97. In general, strong correlation coefficientindicates that the PSDW of HGB is fractal evidently. That is to say, the mathematical model for calculating PSDFD of powder based on the image processing method is correct and feasible.
Conclusions
PSDW is one of important parameters of powder; PSDFD can be used to characterize the PSDW quantitatively. A mathematical model for calculating the PSDFD based on image processing method was constructed. Its application indicated that the mathematical model was correct and feasible for calculating the PSDFD of powder.
